later spreading to the trunk and limbs. The hemoglobin was 14X6 g/100 ml but no platelets were seen on a blood film. A 30 ml transfusion of platelet-rich plasma was given via the umbilical vein. Ten days after birth the platelet count had risen to 30,000/mm3. No further bruising occurred and the baby continued to thrive. The bruising and absence of platelets in the baby was unexpected, but careful follow up over the next few months should establish whether the thrombocytopenia is temporary or of more serious import.
Discussion
Glanzmann's disease is a rare platelet disorder. The characteristic feature is failure of the platelets to aggregate and adhere, leading to a prolonged bleeding time, abnormal clot retraction and failure of the platelets to clump on addition of adenosine diphosphate.
Two previous cases of Glanzmann's disease have been reported in association with pregnancy. In one case (Roversi et al. 1963 ) the pregnancy, labour and puerperium were all uneventful.
There was no excessive bleeding. In the second case (Caen 1966) heavy bleeding occurred from a cervical laceration, necessitating a transfusion of 6,000 ml of blood. Hardisty et al. (1964) found that a transfusion of platelet-rich plasma was effective in controlling the bleeding time for 2 hours only. Pittman & Graham (1964) describe their findings in a family of 11 children, 3 girls being affected. All 3 sisters had a history of epistaxes, bruising and menorrhagia, and all 3 had a prolonged bleeding time, poor clot retraction and a positive tourniquet test. Menorrhagia due to Glanzmann's disease can be con-'trolled by progestogen therapy, and Ledermair & Vinnazer (1967) noted some improvement in the hkmorrhagic tendency of their patient following this treatment. REFERENCES Caen J (1966) Trophoblast Extensions from the Placenta Most studies on the transplantation immunity of the placenta have quite properly concentrated on the resident trophoblast since this tissue appears to play a major role in protection of the foetus against potential maternal immunological reactions (Currie 1968 ). Nevertheless, in many mammalian species, and especially in the human, trophoblast is not confined to the placenta and quite substantial amounts are located in various maternal sites during normal pregnancy. These trophoblastic extensions may occur from the early stages of placental ontogeny and throughout the remainder of pregnancy.
Trophoblast giant cells: These are found in large numbers in the decidua basalis and myometrium of the human pregnant uterus. The significance of their existence in these sites is unknown, although Boyd & Hamilton (1960) consider that they could have marked hormonal activity. There is normally no maternal cellular reaction against these foreign cells even though they may persist into the post-partum period. Park (1965) has actually considered the possibility that the formation of giant cells may represent a special kind of homograft reaction.
Intra-arterial invasion: During the early phases of human placental development there is a migration of cells from the cytotrophoblastic shell into the terminal portions of the endometrial spiral arteries (Hamilton & Boyd 1966) . The only function so far proposed for these cells is the control of blood flow into the intervillous space of the placenta, by plugging the ends of the arteries and reducing their effective diameter. A similar phenomenon has been reported in a number of other species although the foetal origin of the invading cells has yet to be established. In the pregnant hamster, however, there is an undoubted migration of trophoblast cells into the maternal arterial system (Orsini 1954) . The cells appear on the inside wall of the mesometrial uterine arteries, and occasionally even the ovarian arteries, up to the third week post partum. This selective invasion of the arterial system by hamster trophoblast has been demonstrated experimentally by transplantation of the proliferating trophoblast to ectopic sites in recipient animals (Billington 1966) . Placed beneath the capsule of the testis or kidney, in either hamster (homograft) or mouse (heterograft), the trophoblast migrates away from the site of transfer and penetrates the wall of a small artery in the host organ. Within a short period of time the trophoblast can be seen lining the endothelial surface of the testicular or renal vessel, often almost completely blocking the lumen. Again, in these situations, there is no evidence of a host reaction to the alien trophoblast.
Venous deportation: In normal human pregnancy, from as early as the 26th day after fertilization, portions of syncytiotrophoblast (usually in the form of syncytial 'sprouts' but also, very rarely, of villous fragments) break away from the placental villi into the intervillous space and are swept into the veins draining the uterus. It is claimed that as many as 100,000 sprouts (about 1 g) per day may be showered into the maternal system (Ikle 1964) . A large proportion of these are broken down by tryptic activity of the blood, but a significant number survive and eventually become lodged in the capillaries of the maternal lungs (e.g. Attwood & Park 1961) . In this site the trophoblast gradually disappears, with no sign of inflammatory cells, granulation tissue or fibrin (Park 1965) . Table 1 Possible functions of deported trophoblast (1) Physiological desquamation The significance of deportation is obscure, although a number of suggestions have been put forward (Table 1) . As far as any immunological fttnctions are concerned the extensive and prolonged exposure of the mother to deported trophoblast could conceivably induce a state of maternal tolerance to the feetal tissues. The intravenous injection of cells is known to be an effective means for the induction of tolerance to skin grafts in the rabbit (Billingham & Sparrow 1955) . One possible objection is that any such tolerance may not occur sufficiently soon to protect the existing foetus and, since any ensuing foetus would have a differing antigenic spectrum, the tolerance may not even be of future benefit. Deported trophoblast could also provoke the formation of humoral antibodies capable of combining with antigenic sites on the placental trophoblast, thus preventing the development of homograft rejection reactions against the placentaa situation comparable to immunological enhancement, originally proposed by Kaliss (1958) for tumour survival. The possibility that the toxemias of pregnancy have an immunological etiology, and that there is a causal connexion with tiophoblast deportation, has been urged, but with little direct evidence. It has also been pointed out that if deported trophoblast has an immunological function then skin-grafting experiments should reveal the existence of maternal tolerance, immunity or enhancement. Although none of these immunological states has been convincingly demonstrated perhaps more sensitive techniques should be employed before this idea is dismissed.
The finding of trophoblast cells in the lungs of healthy chinchillas during pregnancy and in the post-partum period (Billington & Weir 1967) has given some support to the contention that deportation must be of biological importance. In this species the cells can be identified lying free in the blood spaces of the placenta, and also located in the uterine veins by cannulation (Billington & Weir, unpublished) . The deported trophoblast consists of mononucleate giant cells rather than the syncytial masses seen in human pregnancy. Examination of a number of other rodent species has proved negative (Billington & Weir, unpublished; J D Boyd, personal communication) and the primates may offer a more likely possibility.
In all these extraplacental situations the foetal trophoblast therefore appears to be exempted from any maternal rejection reactions. It is possible that this trophoblast, like its placental counterpart, may be provided with a mucoprotein coating that can bestow an immunological privilege on the tissue (Kirby et al. 1964 , Currie & Bagshawe 1967 ). On the other hand, it is now evident that during pregnancy, at least in the mouse, the mother develops an altered immunological reactivity to the feetal antigens (see Soren 1967) and that trophoblast in experimental situations can be antigenic (Kirby 1968 , Hulka & Mohr 1968 ). Although the alteration of maternal reactivity may result from exposure to foetal blood cells crossing the placenta, it is also possible that the recognition of feetal trophoblast could be involved, and that the existence of giant cells, intra-arterial trophoblast and deported trophoblast could, in those species in which the phenomena occur, provide an addi-7 Section ofObstetrics & Gynwcology 59 tional source of antigenic stimulation. The fact that trophoblast may be protected by a pericellularmucoprotein need not necessarily preclude the recognition of at least some of its antigens by the maternal organism.
Dr D R S Kirby (Department ofZoology, University of Oxford)
The Egg and Immunology Interest in the immunological aspects of pregnancy has to a great extent been limited to the period of placentation when the embryo is firmly 'grafted' on to the mother. Is there reason to believe that immunological events play a role earlier in pregnancy, at fertilization, pre-implantation, and implantation itself? First one must consider whether the mammalian egg is antigenic and thus capable of entering into an immunological reaction. Sell, Coombs and Edwards (see Gardner & Edwards 1968) were unable to detect transplantation antigens on the unimplanted mouse blastocyst. Olds (1968) , on the other hand, has claimed that H2 antigens can be detected on the surface of the mouse egg at the morula stage of development. Michie & Anderson (1966) found that in the rat sperm preferentially united with ova of a dissimilar genotype and concluded that this result constituted direct evidence of immune involvement even as early as fertilization. There can be no doubt that the mouse blastocyst expresses transplantation antigens at the time of implantation. The blastocyst can be readily and selectively destroyed at this time by standard immunological procedure (Simmons & Russell 1965 , Kirby et al. 1966 ).
If the mouse egg is antigenic why is it not damaged during its residence in the uterus of an immunologically hostile mother? Simmons & Russell (1967a, b) have recently postulated that the unimplanted egg is protected from an immune attack by a non-cellular barrier, the zona pellucida. They found that when transplanted to an extrauterine site in an immunized host allogeneic mouse eggs sometimes survived. They speculated that in these unexpected successful transplants the zona pellucida had persisted around the egg until the trophoblast had formed. Shelesnyak et al. (1967) also consider that the shedding of the zona pellucida exposes the antigens of the blastocyst.
During normal (non-delayed) pregnancy immunization of the mother against the paternal strain antigens has no deleterious effect on the offspring, indeed there is some evidence that such procedures are beneficial (for review see Kirby 1968). I have recently sought to determine whether any increase in mortality of embryos could be demonstrated by prolonging the zona-free existence of blastocysts in the uteri of highly immunized mice (Kirby 1969b).
The mice used in the experiments were from the C57BL and C3H strains, which are strongly histo-incompatible with one another. Females of the C57BL were highly immunized against the C3H by repeated spleen cell injection and skin grafts. The C57BL recipient females were then bilaterally ovariectomized and received into the uterus either C3H or A2G (control) blastocysts. The mice were then maintained on progesterone (2 mg/day subcutaneously). It is now well established that this process leads quickly to shedding of the zona pellucida and the firm attachment of the zona-free blastocyst to the wall of the uterus (Fig 1) . Fourteen days after the blastocysts had been transplanted the host mice were administered cestradiol (0 04 ,ug subcutaneously) to induce any remaining blastocysts to implant. Four days later the mice were killed and the uterus inspected for embryos. Of the 12 C57BL blastocysts transferred 5 implanted, and of the 12 A2G control blastocysts transferred 6 implanted.
It is clear that the prolonged existence of zonafree mouse blastocysts in an immunologically hostile uterus does not cause their death. Cytotoxic antibodies appear not to harm the rabbit foetus, and there is no 'evidence that lymphocytes are able to gain access to the denuded blastocysts. None have been found in the uteri at this time, nor do the lymphocytes appear to insinuate themselves between the cells of the uterine
